been always quite so typical, nevertheless, authorities such as Dr. Sambon have put their imprimatur on the genuineness of the cases, clinically considered, and we shall see that from the pathological viewpoint the English and the African cases are identical.
In this preliminary communication I do not propose to take up time by discussing at length previous contributions to the pathology of pellagra. A great deal of work has been done on the subject, but a careful scrutiny of the literature shows that unanimity is far from having been attained as to the exact nature of the pathological processes in the disease. I may simply mention here, by way of reference, the contributions of Belmondo (1890), Tuczek (1893), Marie (1894), Lombroso (1898), Tab6s and Sion (1898), Righetti (1899) , Carmao (1902) , Gregor (1906) , Kozowski (1912) , Mott (1913 ), Mario Zalla (1913 , Singer and Pollock (1913) , and there have been many others whose work it has been desirable to consult.
The questions which face the pathologist after due investigation of his material miay be expressed somewhat as follows: Is pellagra pathologically a disease sui generis, or is it not? If it is, what are its characteristics ? Is it a systematized or a generalized-i.e., diffuse-pathological condition? Is it an infection or an intoxication, or possibly both? And is it produced by mnore than one agent ? We shall return to these questions at the close of this communication.
With the material at my disposal an exhaustive examination has been made of almost every organ in the body. The thoracic and abdominal viscera, lymph glands, ductless glands, and skin have been carefully studied. The brain, cord, membranes, anterior and posterior roots, peripheral nerves and muscles, and the sympathetic system have all been investigated. It has seemed to me best to discuss the changes in the nervous system first, as there is more dispute about their nature and significance than about the findings in the other systems of the body. PERIPHERAL NERVOIJS SYSTEM. MJluscles.-As a rule, the alterations in the muscles are slight and of secondary importance, consisting in increase of sarcolemmal nuclei, and rounding off of the muscle-fibres, which may lose their polygonal or polyangular contour. Slight secondary interstitial changes may follow any early atrophy of muscle-fibres from diseases of the anterior horn cells or peripheral nerves. The cross-striation of the fibres is well preserved. I have seen no signs of primary disease of the parenchyma, and no evidence of inflammatory myositic change. There are no collections of round cells in the muscles.
Peripheral Nerves.-Changes in the peripheral nerves are practically constant, and considerable importance must be attributed to them. They are often very advanced. The nerves investigated have been the sciatic and the popliteals in the lower extremities, the median and ulnar in the upper.
(1) With the method of Weigert or of Weigert-Pal for myelinated fibres it is extremely common to find degeneration of the myelin sheaths, usually occurring in a scattered and irregular fashion. It is comparatively rare to find complete fragmentation and disintegration of the sheaths as in Wallerian degeneration; but what one usually sees is partial fragmentation. There is very commonly a kind of honeycombing of the myelin, which is often swollen and thinned. Further, it is often imbricated in varying degree. This sometimes consists merely in splitting of the outer layer of the myelin, but it sometimes advances to an extraordinary extent, there being little, if any, actual interruption -of continuity of the myelin, till the nerves look as though they were constituted by long rows of conical myelin fragments, each fitting into the next in a curiously symmetrical fashion.
(2) By Marchi's method for degenerated myelin it is not very common, except in advanced cases, to find typical Wallerian degeneration, but, on the other hand, there are constant diffuse irregular changes, consisting in small collections of lipoid substances, fragmuents or flakes of myelin, sometimes small round particles of myelin, either inside the neurilemmal sheath or in cells of the endoneurium. It is also common to see degenerated myelin sheaths which have not disintegrated or become discontinuous, but which nevertheless stain with osmic acid (Bandstreifen).
The alterations in the peripheral nerves, from the point of view of degeneration of the sheaths, are more marked in the lower than in the upper extremities.
(3) By Bielschowsky's method for axis cylinders it is only in advanced cases that much or any recognizable involvement of the axons has been noted. In one case they were certainly fragmented, irregularly thickened and thinned, always in an unsystematized and diffuse manner.
(4) By tissue stains such as haematoxylin-eosin and haematoxylin--van Gieson several of the sciatic nerves show definite o2dema of the F-lla nerve-fibres and nerve-bundles; the latter are often separated from the perineurium by comparatively wide spaces. A degree of interstitial change, a thickening of the perineurium and epineurium, is also common. The vessels of the perineurium are sometimes seen to show cedema of their endothelium, but I have not noted any hyaline degeneration.
Stained in this way, none of the nerves examined have been found to be the seat of small round cell infiltration, either in the neighbourhood of the blood-vessels or irregularly scattered through the nerve tissues. On the other hand, it is not uncommon to remark the presence of compound granular corpuscles or " Kornchenzellen " round the capillaries of the perineuriumn, easily recognizable also by Marchi's method or with Sudan III.
(5) One of the most remarkable features of the peripheral nerves in pellagra can be studied only by staining the nerves with thionin blue or toluidin blue. In this way it is possible to detect the wr-granules of Reich, to the examination of which much of my attention has been devoted.
The 7r-granules of Reich are collections of minute granules or flakes, all small, but presenting not a little variety of shape, which stain a brilliant violet-red, inetachromatically, with thionin blue. According to the researches of Reich and of Doinikow, they are normally present in the peripheral nerves of man from about the age of 6 onward, though in small amount; they are increased in old age, when presumably some degenerative change in the nerves is setting in. In the normal peripheral nerve they are found arranged in more or less wedge-shaped masses in the cytoplasm of cells which appear to belong to the sheath of Schwann, always with a perinuclear distribution, as though caught in a perinuclear meshwork. According to Reich they consist of protagon, which is a substance related both to cholin and to lecithin. The most recent views on protagon throw doubt on its unity; it is probably a mixture of phosphorus-free and phosphorus-holding lipoids. Alzheimer is of the opinion that the granules represent mixed products of metabolism; he has seen them also as minute points or deposits in glial cells and in the adventitia of vessels. Doinikow agrees that they are found in small quantity, occasionally, in the cells of the endo-and peri-neurium, and in the perivascular lymphatics of the endoneurium. While, therefore, the 7r-granules are not specific for the cells of the sheath of Schwann, it is there that they are found par excellence. It is worth noting that the Schwann cells, biologicallv considered, resemble the glial cells in the central nervous system; they give over products of metabolism to the cells of the mesoderm.
It is quite justifiable to conclude that the 7r-granules are special products of the metabolism of myelin, and their presence may be taken as an index of myelin metabolism. It must be remembered that they do not stain with osmic acid, and are entirely distinct from the ordinary fatty granules seen in Wallerian degeneration. Of their pathology extremely little is known. Apparently this has not been investigated by any one. Doinikow has the briefest reference to their occurrence in cerebrospinal syphilis, where they are found to be increased.
In pellagra I have found that they are very greatly increased in amount, and in two ways. There is firstly, as compared with normal nerves, a considerable increase in the number of cells containing the granules. It should be remarked here that in a normal nerve only a few, relatively speaking, of the Schwann cells contain them at all. But, secondly, where the myelin is degenerating in the way already described, immense quantities of these granules are to be found, lying in the meshes of the honeycombed and imbricated myelin in the neuro-keratin network, altogether away from the Schwann cells. The picture presented is very striking.
In all the sciatics of pellagrins which I have examined they have been present in great abundance; where the degeneration has been advanced their quantity has been a maximum. Their occurrence in such quantity may be taken, in my opinion, to be a definite indication of an abnormal metabolic and toxic change in the peripberal nerves. In some cases they are seen to be present in cells which have reached the perivascular lymphatics of imiin'ute vessels in the perior endo-neurium. These cells have the general appearance of Kornchenzellen. It is distinctly doubtful whether the cells with the 7r-granules are really cells of the sheath of Schwann; their large pale nucleus is very different from the elongated darker nucleus of the Schwann cells proper. Just as I was finishing this paper the recent brochure of Mario Zalla has come into my hands; as far'as I am aware, he is the only other author who has dealt with this question, and he reports that he has found the 7r-granules in quantity in the peripheral nerves of pellagra.
Other cells have been noted in quantity in my cases of pellagra; these are the " Mastzellen" of Ehrlich, which are present in considerable numbers in the perineurium. They have Leen described in various forms of polyneuritis, and their occurrence in pellagra may be taken as a further indication of an abnormal condition of the peripheral nervoussystem and as a reaction to a toxic invasion.
In pellagra, then, it may be taken there is evidence of parenchymatous and interstitial changes in the peripheral nervous system, a reaction to a toxic invasion.
SPINAL CORD AND MEMBRANES.
Anterior and Posterior Roots.-These structures were examined byall the methods already enumerated for the peripheral nerves. To take the posterior roots first. In them the same changes are found as in the sciatic nerves. There is a diffuse degeneration, both parenchymatous. and interstitial. The myelin sheaths show alterations of the type already specified; the axis cylinders are comparatively intact. The interstitial tissues are often slightly thickened. The wr-granules of Reich are present in large quantity, both in the sheath cells and where the myelin is degenerating. CEdema of the nerves of the posterior roots is frequently noticed. The changes in the anterior roots are very much less marked; in many of my cases the roots were to all intents and purposes normal. In more than one case cedema of the intramedullary portion of the anterior roots was noted. The vessels of the roots do not show any special changes; compound granular corpuscles may occur in small amount in the adventitial lymphatics, but there are no small round cell collections. Spinial llemitbranes.-Any alterations in the meninges are comparatively insignificant. A degree of leptomeningitis may occur, especially over the posterior aspect of the cord. In the meninges and in the neighbourhood of their vessels I have failed to discover any plasma cellsor any lymphocytic infiltrations.
Posterior Root Ganglia.-In preparations stained by Nissl's method it is common to find that many of the cells of the posterior root ganglia. are in a condition of subacute degeneration, with excentricity of the nuclei, central chromatolysis, often with pigmentary degeneration. Some cells are swollen; others are rather atrophied. The picture is that of an essentially diffuse and irregular pathological process. There is not infrequently a deg,ree of interstitial change. There is no indication of an inflammatory reaction.
Spinal Cord: Cells.-The most marked changes are undoubtedly to be seen in the cells of Clarke's column. Here all stages of chromatolysis are met with. As a rule there is a typical subacute cell degeneration, with perinuclear chromatolysis, displacement of the nucleus, swelling of the contours of the cell, and so on, passing eventually into a pigmentary degeneration and atrophy. In many sections it was not possible to find a single normal cell in Clarke's column. It is, of course, known that occasionally such cell changes occur in Clarke's columns in apparently normal cords; but where every cell, over numbers of sections, is affected, the condition must certainly be regarded as pathological. The cells of the intermedio-lateral tract often show some diffuse degeneration and atrophy, a point of some importance. The anterior horn cells are often affected, but not constantly so. Normial cells may be detected side by side with others in which chromatolysis is occurring. There is a tendency for these anterior cornual cells to show rather a chronic type of degeneration-i.e., gradual shrinkage and atrophy, in preference to more acute changes. The latter, however, certainly do sometimes occur.
Fibres.-(1) With the methods for myelinated fibres, it may be remarked at once that the lesions in the white matter are more noticeable in the posterior columns than elsewhere. There is a varying degree, according to the severity of the case, of degeneration in the columns of Goll and of Burdach; the formier are almost always affected, the latter not so often. The change is essentially diffuse; in the lumbar and dorsal cord this can be readily determined; in the cervical region there may appear to be a more definite tract degeneration, but this is nmainly because by the time the cervical cord is reached the long ascending fibres have come closely together. A comparison of a number of pellagrous cords in my series shows that in no two are the posterior cord lesions absolutely identical. It is very common to find that the degeneration commences away from the periphery of the tracts of Goll, the posterior strip of the posterior columns being left intact. Sometimes the cornu-commissural tract of Marie escapes, sometimes it does not. Sometimes the lesions are very slight. Degenerations in the lateral columns are, in my experience, less obvious; but they may be present, and they are not confined to the exact area of the pyramidal or any other tract system. The spino-cerebellar paths may show a diffuse and scattered degeneration, again not one that is strictly confined to their area. The root entry zones are very commonly involved.
It may be definitely said, therefore, that the cord lesions are pseudosystematized. They are seen mainly in the posterior and lateral columns, hence the condition resembles a combined sclerosis; on the other hand, they are not confined to anatomical paths; in other words, there is no systematized tract degeneration.
(2) This view of the nature of the cord affection is amply borne out by a histological examination with tissue stains. In the lateral and posterior columns, but especially in the latter, are large quantities of corpora amylacea, irregularly scattered through the tissues. CEdema of the nerve-fibres and tissue spaces is frequently seen. Here and there little separate groups of fibres are degenerated, and their place is being taken by glial overgrowth. All the cases I have had the opportunity of examining are characterized by the presence of large numbers of compound granular corpuscles, or Kdrnchenzellen, which are found either irregularly scattered through the posterior columns or massed in the lymphatics of the adventitia of the spinal vessels-mainly the veins, be it noted. They are more abundant in the posterior columns than anywhere else, and certainly more in the posterior than in the anterior half of the cord. There is a noteworthy absence of any lymphocytic or plasma cell infiltrations in the neighbourhood of the vessels or elsewhere. These may be said, in fact, to be conspicuous by their absence.
In one or two cases, in addition to the Kornchenzellen, I have noted the presence of amceboid glial cells such as have been described by Alzheiiner. These cells have been seen in the immediate vicinity of blood-vessels of the posterior columns, and their cytoplasm has contained minute fatty points staining with osmic acid.
(3) With Marchi's method it is a simple matter to convince oneself that the cord lesions of pellagra are essentially unsystematized; there is often a marginal degeneration of the cord, and degenerating fibres are found indiscriminately over the whole transverse section; endogenous and exogenous fibres alike may degenerate; the lesions, as already noted, are at their maximum in the posterior columns and in the dorsal segments. As the case advances, glial sclerosis takes the place of the diseased parenchyma; it can thus be understood that in any given case the pathological picture may vary within somewhat wide limits.
Regarded from the histological view-point, the condition of the cord in pellagra bears a strongly marked resemblance to that in subacute combined degeneration, which is a very fatal nervous disease often associated with profound anaemia. The myelin disintegration, diffuse and unsystematized, and the presence of compound granular corpuscles, together with the absence of inflammatory reaction round the vessels, are identical in the two diseases. The pathological process seems the same; under a high power, with either tissue or Marchi stain, it is practically impossible to draw any distinction between the two conditions. As a rule, in pellagra the main cord lesions are more likely to be confined to the posterior columns than in subacute combined.
Thus, with a low power, Weigert-Pal pictures of pellagra present a spurious resemblance to tabes; with a high power the process is seen to be essentially a different one; plasma cells, lymphocytic infiltrations, and meningeal reactions distinguish the latter.
MEDULLA, PONS, CEREBELLUM AND CEREBRUM.
It will not be necessary to enter here into any minute description of the changes found in the rest of the central nervous system. There is always evidence of a subacute or chronic toxaemia at work in the alterations produced in the nerve cells, whether they be cells from the cranial nerve nuclei, or Purkinje cells in the cerebellum, or pyramidal or Betz cells of the cortex. In no one of my cases have I seen any small cell infiltrations or inflammatory reactions in the membranes and cortex. Plasma cells and lymphocytes are not found; compound granular corpuscles are not infrequently seen in severe cases. Any meningeal change consists in a slight arachnitis.
OTHER SYSTEMS.
Due reference will be made in a more detailed publication to the visceral changes which characterize pellagra. It will suffice for the present to say that I have noted in the viscera of thorax and abdomen the changes that have often been studied before; hyperoemias and haemorrhages, fatty degeneration and atrophy, inflammation and ulceration of the alimentary tract, atrophy and pigmentation of the liver, atrophic secondary changes in spleen, kidneys, and so on; in the skin, hyperemia, serous transudation, changes in the Malpighian layer, epithelial thickening and pigmentary deposit, &c. All the ductless glands have been examined, with the finding of similar general changes.
If now we sum up briefly the pathological evidence here advanced from a study of thirteen cases of pellagra, the following statements may be made, so far as the nervous systeim, peripheral and central, is concerned. There is abundant pathological evidence of a widespread, generalized toxcemia of the peripheral and central nervous system. In the present series there is no unequivocal evidence of a vascular or meningeal reaction to an infection. Pellagra is readily distinguishable from the trypanosome diseases. The histological changes are not those of an infection by bloodor lymph-stream. It is difficult to say when a toxemia of the peripheral nerves becomes a true neuritis, but in some cases at least parenchymatous and interstitial neuritis occurs. There are always signs of a peripheral nerve reaction to a toxic invasion, but it is not easy to determine whether the peripheral nerve changes accompany, precede, or succeed the changes in the cord. It is probable, in my opinion, that an ascending toxic lymph-stream invades the cord via the lumbar and dorsal posterior roots, and that the effects of the toxaemia appear either simultaneously in the nerves and cord, or previously in the former. It has often been suggested that the toxin is of alimentary origin, and the most recent work of Orr and Rows would seem to suggest that the histological appearances in the cord. in pellagra bear out the probability of the toxin coming from the abdominal cavity. There is, however, no pathological evidence to negative the possibility of the toxin assumed being derived from an alimentary infection.
In answer to the questions propounded at the outset, then, it may at present be tentatively concluded that there is no single pathological feature of itself pathognomonic of pellagra, while a comprehensive survey of the widespread lesions would probably enable the investigator to reach a correct diagnosis.
The pathological process which underlies pellagra is essentially diffuse and unsystematized.
A consideration of the histological data already described suggests that the morbid agent is not a virus, but a toxin, as far as the nervous system is concerned. It would be unwise, however, to make this conclusion definite at present, and it is well to remember that, as Mott has already reminded us, in malaria a blood infection occurs without any histological evidence of vascular reaction.
DISCUSSION.
Dr. F. PARKES WEBER asked if there were any reliable observations as to the changes in the spinal cord in cases of chronic ergotism in man, or in experimental chronic ergotism in animals. It would be interesting to be able to compare such changes with those described by Dr. Wilson in pellagra cases. Dr. Wilson said that the changes he had found were such as might be of toxic origin. He (Dr. Weber) supposed that under so-called chronic "toxic" causes of disease Dr. Wilson would include not only the chronic intake of toxins with the food (or their production in the alimentary canal or elsewhere in the body), but also the disorders of nutrition dependent on the chronic absence of "vitamines" from the food.
Dr. KINNIER WILSON, in reply, explained the difference between the granules of the Mastzellen and the 7r-granules. He had not found transitional forms between these. He described the histological nature and characteristic reactions of the Kornchenzellen. He agreed that lateral column changes had been described in other cases as being well marked, and he was somewhat surprised to find so little, comparatively speaking, in his own cases.
Further Note on a Case of Hysterical Brachial Monoplegia following Electric Shock.
By PURVES STEWART, M.D.
THIS patient, who was shown at a previous meeting of the Section on December 11, 1913,1 was re-exhibited at the meeting to demonstrate complete disappearance of all sensory and motor symptoms.
The further history of the case was interesting. He was treated in hospital for two and a half months by various forms. of electricity and numerous psychical and sensory stimuli, but without success. On tne contrary, the total flaccid paralysis of the left upper limb persisted and the ancesthesia advanced proximally on the trunk so as to include the outer part of the pectoral region in front and of the scapular region behind. Suggestive treatment by attempted hypnosis was assiduously carried out for a number of weeks by a medical colleague who devotes himself entirely to psycho-therapeutics. No improvement having resulted after two and a half months' hospital treatment, it was decided, before discharging the patient, to try the effect of administering a general ancesthetic, in the hope of loosening the hysterical obsession during the stage of delirium preceding general anesthesia. Accordingly the patient was placed on a couch with the healthy right arm fixed to his trunk by means of a bandage. Ether and nitrous oxide were then administered, freely mixed with air. Within a few moments the patient began to make purposive movements with the " paralysed " left arm and these soon amounted to violent fighting movements, in which he See Proceedings, p. 24.
